Thoughts on b-jet cross sections

® EXxcess in B-production well-known both at Tevatron and

elsewhere

The discrepancy has been around long enough that a SUSY-based solution has
been proposed: light gluino and bottom squark production [Berger, Harris,
Kaplan, Sullivan, Tait, Wagner, PRL 86, 4231 (2001)]

105

.......
.

=
o
N

© VS=18TeV

oy = B) (nb)

F mg =14 Gev
[ mg =35 GeV
15 m =475Gev

-l\\\\‘

a DODaa

10

Production of light gluinos
followed by their decay into
bottom and bottom squark:

pp— gg and g — bb
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but like high E;
Jets, check to see
If it 1sold physics
first

J. Huston



Deviation is smaller with latest theory

b quarks @ Tevatron
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Theory: MC, Greco, Nason [JHEP 05 (1998) 007] (full NLO + NLL collinear resummation)

Data from DO and CDF fairly compatible. Within errors (both theoretical and
experimental), borderline agreement with theory too.

NB: no parameter (mass, QCD coupling, scales, etc....) has been pushed to its
limits in producing this plot).
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Recent developments in
heavy quark production by
Cacciari, Nason and
company: hep-ph/0203025
and cacciari.ps on qcd
webpage

Full NLO+NLL (resum) +
use of Mellin moments in
determining b fragmentation

N.B.: Peterson fragmentation

not appropriate for NLO
description

J. Huston



B Meson production:old theory

CDF data: B mesons (hep-ph/0111359)
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D" 7B(2) = Peterson et al form, e =0 006
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After new theory

CDF data: B mesons
Updated plots:

] —rT [ * " " [ "] 3.0 T T T T L B A
— + T r T
pp »> BT+X, Vs=1.8 TeV, Jyl<1 4 r solid: wy/2 < pgipp < 2,LLQ:
3 | _ > 2.5 [— —
10 dashes: pg=pp=pio=V(m{+pf) & r ]
lid: 2 < ppiy < 2 ] L 4
solid: y1o/ Hrober Ho = L data average ]
= CTEQ5M1, my = 4.75 GeV 20 — —
S s L ]
3 g | I ] ]
£ 102 - E 1
e E 3 1.5 — ]
g [ dotted: Peterson, [ ]
D € = 0.006 r ]
) [ ]
LOopP— ———— —— — — — — — — — — — — — —
101 O CDF data i///
[ Theory: CGN (NLO+NLL) 05 —
r with (a+1)(a+2)x*(1-x) fragm., a = 29.1 [ ]
F #(b-B)=0.375 r
o0 b S T S ‘
5 10 15 20 25 5 10 15 20 25
B
pr (GeV) pr (GeV)

CGN NLO + NLL b quark spectrum instead of NLO

non-perturbative fragmentation function determined from moments space
eTe data
Data/Theory ~ 1.7 + 0.5 (expt.) + 0.4 (theor.)

(MC, P. Nason,to be published)

J. Huston
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b-jet cross sections

® S0 a great deal of the
problem may have
been with the
fragmentation

® Seems reasonable to
measure a b-jet cross
section

® DO has measured b-
jet cross section In
Run 1 using an
Inclusive muon-
triggered sample

J. Huston



CDF Run 1 result: never published

® b reasonable; problem with

charm?
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b jet cross sections In Run 2

® Some nailve guestions:

o Can we use inclusive jet path(s) to measure inclusive b jet
cross section and/or b jet fraction?

o How can SVT, lepton triggers, etc be used as well?

® Seems like a physics-worthy goal as well as a useful
sample of b jets with a wide range of energies

J. Huston



